The immune-stimulation capacity of liposome-treated red blood cells.
Our in vivo studies on a rat model established safety of transfusing liposome-treated red blood cells (RBCs) but identified the potential for immune modulation as related to transfusion efficacy of liposome-treated RBCs. The aim of this study was at assessing the impact of liposome-induced membrane changes on the immune profile of liposome-treated RBCs by (a) evaluating their interaction with endothelial cells and monocytes; and (b) the resulting immune response derived from this interaction, in the form of cytokine release, adhesion molecules expression and phagocytosis. Unilamellar liposomes were synthesized to contain unsaturated phospholipids (1,2-dioleoyl-sn-glycero-3-phosphocholine [DOPC]:CHOL, 7:3 mol%). The human RBCs immune profile was assessed by incubating control and DOPC-treated RBCs with human umbilical vein endothelial cells (HUVECs) and monocytes. Cytokine release measured by Luminex technology, vascular cell adhesion molecule (VCAM)-1 and E-selectin on HUVECs measured by flow cytometry, and the erythrophagocytic activity of monocytes by monocyte monolayer assay (MMA) were determined. Fibroblast growth factor [FGF]-2 was the only cytokine released by HUVECs that remained increased after incubation with DOPC-treated RBCs compared to control throughout storage. The expression of both VCAM-1 (15.3 ± 5.6% versus 6.3 ± 0.9%, p = 0.008) and E-selectin (18.0 ± 6.3% versus 6.6 ± 0.7%, p = 0.004) by HUVECs were significantly increased after incubation with DOPC-treated RBCs at day 2 of storage. The MMA resulted in phagocytic indexes of zero for both control and DOPC-treated RBCs at day 2 and 42 of storage. The liposome treatment did not result in significant changes to the immune profile of stored DOPC-treated RBCs. These findings combined with previous in vivo results, make liposome treatment a potential candidate for application in RBC preservation and open the possibility for clinical use with other cell types.